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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid crystal display device having 
an excellent contrast characteristic and paper white characteristic by 
providing a surface for reflecting the light of a reflection layer with 
rugg dness and specifying the ratio of the area of the region having the 
angle b low a specified value of inclination of the tangent of the ruggedness 
to the surface to the area of the substrates to be in a specified range. 
SOLUTION: The reflection type LCD 20 has a polarizing plate 22, a phase 
differ nee plate 23 and a liquid crystal cell 20a in this order. The liquid 
crystal cell 20a has the upper substrate 26, the lower substrate (reflection 
substrate) 25 and the liquid crystal layer 24 held between the upper 
substrate 26 and the lower substrate 25. The lower substrate 25 has plural 
proj cting parts 32, high-polymer resin layers 33 covering these projecting 
parts 32, the reflection layer 34 and an oriented film 35 in this order on the 
surfac of the transparent substrate 31 on the liquid crystal layer 24 side. 
Th r flection plate and polarizing plate 22 of the device are disposed on 
th diff rent sides of the liquid crystal layer. The surface which reflects 
light of the reflection layer 34 has the ruggedness and the ratio of the area 
of the region having <2° angle of inclination of the tangent of the 
ruggedness to the surface to the area of the substrate is 20 to 60%. 
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[0 0 5 6] H4S:#BHL*^&±itbfc**t*, CflCi 
6C>R#tfi«S:fll^T, H2b:«Lfc«j*OECB i e- 



-K^SWILCDI^OV^ .(»2) t?#*.bixS* 
^y 9*r^-i/B > A n d B £RA**£<DB8«&P^fc*g 
*S:Bi0Wl3l:*t, 0 1 Ofrb 1 3^)^771: 

40 ttRat*«r*i\ ^rivpat, ±12 <»2) T*«S*t«« 
f B i^y^f^3>And E ^3 3 0 nm (0 1 
0) % 360nm (011) , 470nm (012) & 
(/5 3 0 nm (0 13) 0>»£>0>*£**r*1-. ^ 

>©»An (d T -d B ) ^Onm (»ffiR#ttElctB 
^) % 3 0nm. 4 0nmSt/5 0nm(7)l^^ 

^BXom^z.^ 9, E»*ti:«*5Hft (Ti^fe) 
CSSftSrlilffltS^ilCtot, ECB^K^7 
50 -«^Bt»*t5w t *«-C # 5. 
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[oo5 7i ^tibcomfrbmbfrtex o m^mco 

^y^f^3>ffiAnd E ^3 3 0 nin, 3 6 On 
m N 4 7 0 nmW5 3 0 nm^tC^^ HflilbO 
mi&mzXZ}) ^f-'>3><O^An (d T -d B ) 

use) ^^^^ft£T-r^coT% s#t7fecofeM*^{gr-r 

->3>^Ift»An (d T -d B ) ^10nmM20 
nmCO^co^^Sr^^r. Htt^ J: £ y 
fT-i/sXDmtftbn (dx-de) (D-xzztmi 

4te, «»iaHf-->'3>fi^3 3 0 nm N 3 
6 0 n m. 470n mRt/S 3 0 n m^S^^o^t, 

(dx-de) i-cfc^Rl+Tt^&fi^tfe^^-rfeftllT^ 

(3 3 0, 3 6 0. 4 7 0W5 3 0 nm) fctel^T* 

sst3tofeS^> feffl^^e^ (&s#&<£>&^ 
[0059] 0 1 5^mia^iijig:M(c^iai-^y 

97 s — v-3 A n (d T -d B ) <t^>h^^h 

r.<t^^?i^o ^m*^, mm&)te^> b^* h 3£ 

<£>'Sfc#An (dr-d B ) W40nmKK^5: 
d B ) rt*4 0 nmJ^Tft^fflJbPnWe£< . 3 5nml^ 

[0060] (Baia^Wttsstiwttwtt^Bia) ±ib 

hEfa^ttfttffc;*:* t^DE-S 

[0 0 6 1] -e^T\ ftM*?^ * hEfiCDtfefxflO) 
B+Lfc„ IMlCjOfiJffiSI dr-dol**. 0/im, 0. 5 

midRt>*i * m<Dfc$tmmz*:ti ; etim^tc2 4 o° ^ 

4* h<7>STN®?ftfi**3£EKo^T\ Htfittfi-O § 



(7) «NM3F9- 2 5 8 2 1 9 

12 

(d/Po) iW«»ttwft^ai(DBB«*»4lliLfc 

jsm^n i 6{r^-r c 

[0 0 6 2] &*5 % ittalt ffi*tSM*^l 0%tC 

m-tzmi±i&Viok 9 o%^it-r5«fffisv 90 <tcoji: 
(v 90 /v l0 ) xmmLtz 0 

[0 0 6 3] «x.tf % R»fflLCDSr«Wffl««fiB*« 

-rit-e^M^ h y mm 

10 »tt<^A«M4rt: % Hi 6*(7^*T^ , 9^^T^Lfcit 
#ffi«E (a =*>)!. 06-1. 07O^ffl) cfcDfcfg;^ 

Sr#«fc«>Ktt. d/Pdiv El 6 4>^WDOM 
ITC*Lfc:#JKW* (»0. 48-0. 5 1 co^ffl) J: 

^2 4 0° y-Y* hEl«3&«FjcJt£:fc?K 

20 6 0° bmfamm£ti j $>'r< t£Z><oxt&* 

f Poit/^t ^d irOJt (d/Po) fi^O. 4 8 

-0. 5 KD^micfrZ- 4r*s»*LV\ 
[00 6 4] HI 1 6 7$*£>W J: 5 i-s DllfiOJgtg:^ 

I dr-d B I fttttt^lST (01 6^ 

30 ^tW5. *fc v B16©jS (A. O^T>'#) {C*f 

^^>^60° ^^f^ hEl6Jtt*6ix*^ofc 0 
[0 0 6 5] JiE(OH«[«*tt^ra}Btt. tSiixfto 

*#^STNa«***»|llC*5V^-CW*T«>9. ^'JX 

tf, TnElft*-Ko«ft**!6B-CttWlcB8Jaift& 
[0 0 6 6] 

iias^fflfm^ittp^] 

mi] ECB*-h-<oRmmm&m^mm<omm*7 ! 

[13 2] 6 E c B^e- K^SJtf ite^l 

E2 0<nmmWiX&>Z> o 
[B3] KftSift&S^ISn 2 0 ^T^S« 2 5 <o±.m 
50 glT^5o 
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[0 4] fcfttmmghm^mm 2 o (DTumm 2 5 <omm 
-e#>9, (b) fi % *®^cz^ T -f /u^e>**!)btt5ffl 

[0 6] K*tX«a««:«-*-H-Cfc<5. (a) tt, K#* 
S«CQ^#tS<D3t^TOM^XT*fc^. (b) fi, ^ett 

[0 7] R#tS«S1S^7F-r0T-foi9, (a) i*. R#t 
««^KItffiw*^IH»«^J!t-C*> 5 , ( b ) tt. '-tix 

[08] R*ta»**^*K<D5p««BKa*i:3>h9 
[0 9] gWSW B «^iISrISK)(^tlTfe5o 

[011] «SB<^*Sby 97 s — i/ a >i:Slt* £<£>fS 

[012] Mi^^i y ^ f-> 3 v i s w i 
[013] ae*a^gby *7*— *>a ^tsw^ioBi" 

[014] Dfli?bos«5fiiS^a/jj5Ktta«^J:SS4t* 
[015] m&Wfc(DW&<nW&1kk ^>Y7*Yb<D 

[0 16] MTO^g^t^yf Po^^/^t^/d 
t<D)fc (d/Po) iifl^i^tta^if,^ 

[02] 
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2 «3t« 
3 

4 s&mi 

5 mm 

10 ECB^e- K<£>R#t®8£ 
2 0 RttfflLCD 
2 0a JKfi-tT/U 
2 2 Mt^IS 
2 3 fltfBSItK 
10 2 4 jfcg/g 

2 5 rumm <s#t*«) 

2 6 ±S«5Sffi 
2 7 

2 8 mwMm 

2 9, 3 5 gdftJH 

3 1 mmm& 

3 2 

3 2a 

3 2b /J^/ggfl 

20 33 mft^mmm 

3 4 Sj»i (S»B«) 

4 1 mmm 

4 1 a 

4 1 b /J^/B 
4 2 7* h-e;*^ 

4 2a ^£1$ 

5 0 mAWfc 

5 1. 

5 2 ^ffi^a^r^yu 
30 5 3 
9 2 

9 4 m&m 
9 5 ffijyj^ 

[03] 



20 




[Biol 



[mil] 



100 



* 60 



40 



20 



400 



500 61 
as (nm) 



700 



Andt An(dr-dB) 
330nm Onm 
330nm 30nm 
330nm 50nm 
330nm 40nm 




500 600 
(nm) 



700 

Andg An(dr-dB) 
360nm Onm 
360nm 30nm 
360nm 50nm 
360nm 40nm 



(12) 



^m^9-2 5 8 2 19 



[0 121 



[Ell 3] 




500 600 
fcS Cnm) 



Ande An(dT-de) 



470nm Onm 

470nm 30nm 

470nm 50nm 

470nm 40nm 




500 600 
35S (nm) 



And£ 


An(dT-dB) 


530nm 


Onm 


530nm 


30nm 


530nm 


50nm 


530nm 


40nm 



[0 141 



[Hi 6] 



0.5 



0.4 



Y0.3 



0.2 



0.1 




0.2 



530 



An(dT-dB) 


AndE 


o Onm 


330nm 


a 20nm 


-360nm 


o 30nm 


: 470nm 


• 40nm 


*- ~ 530nm 


* 50nm 





0.3 
X 




0.4 



0.5 



1.07 
t.06 
1.05 
1.04 
1.03 
1.02 
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Idf-dal 
1.0 um 
0.5 #m 
Q.Ojim 



0.42 0.44 0.46 0.48 0.50 0.52 0.6 
d/PD (d:tr;W5. Po:?$aS<CS^e^ ^) 



